INTRODUCTION AND THE MAIN RESULT
As noticed in [6] , many great mathematicians of the nineteenth century considered problems involving binomial coefficients modulo prime or prime power (for instance Babbage, Cauchy, Cayley, Gauss, Hensel, Hermite, Kummer, Legendre, Lucas, and Stickelberger). They discovered a variety of elegant and surprising theorems which are often easy to prove. For more information on these classical results, their extensions, and new results about this subject, see Dickson [3] , and Granville [6] . Furthermore, the arithmetic and divisibility properties of binomial coefficients can be used to establish criteria for primality. In 1801 Gauss [ As far back as 1819 (see [6] ), creator of of machines that were precursors of the modern computer Charles Babbage gave an easily proved characterization of the primes as follows: an integer n ≥ 2 is a prime if and only if ≡ 0(mod k) for each n ≥ 1 such that k/3 ≤ n ≤ k/2. The following "dual" criterion to that of Mann and Shanks was discovered in 1985 by H.W. Gould and W.E. Greig [5] in the following form: a positive integer k ≥ 2 is a prime if and only if
Notice that by the famous Lucas' theorem [7] given by the congruence (4) 
Let p be a prime. In 1878É. Lucas [7] proved that
for any nonnegative integer k ∈ {0, 1, . . . , p − 1}. (1) with k ∈ {0, 1, . . . , p − 1} could be used to identify primes. Our Theorem 1 generalizes the previously mentioned criterion for primality. This is motivated by the following result.
Proposition 1. Let p be a prime and let f be a positive integer. Then for each
We are now ready to state the main result.
Theorem 1.
Let n > 1 and q > 1 be integers such that
for every integer k ∈ {0, 1, . . . , n − 1}. Then q is a prime and n is a power of this prime q.
PROOFS OF PROPOSITION 1 AND THEOREM 1
Proof of Proposition 1. If a = a 0 +a 1 p+· · ·+a l p l and b = b 0 +b 1 p+· · ·+b l p l are the p-adic expansions of nonnegative integers a and b (so that 0 ≤ a i , b i ≤ p − 1 for all i = 0, 1, . . . , l), then by Lucas's theorem ( [7] ; also see [6] or [11] ),
If we take k = (4) and (1) immediately yield
Notice that in the last congruence of (5) we have used the fact that if p is an odd prime, then k and the sum f −1 i=0 k i have the same parity, while for p = 2 holds 1 ≡ −1(mod 2).
Proof of Theorem 1 is based on Proposition 1 and the following lemma. Lemma 1. Let p be a prime and let f be a positive integer greater than 1. Then
Proof. By using the identities 
Further, we have
for each i such that 1 ≤ i ≤ p f −1 −1 and i ≡ 0( mod p).
Furthermore, for f ≥ 3 we have
